shown to lead to the simplification of the natural peptaibol microheterogeneous mixtures and to the production of new analogues. Hence, two new peptides originating from T. harzianum, trichorzin PAU 4 and harzianin PCU 4, were isolated by HPLC. Their sequences were determined by positive liquid secondary-ion mass spectrometry (LSI MS). Trichorzin PAU 4 and harzianin PCU 4 are 18-and 14-residue peptaibols, respectively, both containing cationized peptides, allowed to assign the relative position of leucine/isoleucine isomeric residues, even without the use of tandem mass spectrometry.
In the preceding paper1), we have described the effect of amino acid supplies on the peptaibol biosynthesis by two Trichoderma strains, T. harzianum and T. longibrachiatum.
From the first strain, we have isolated two original peptides, trichorzin PAU 4 and harzianin PCU 4. These two peptides are almost exclusively synthesized by T. harzianum when grown on an Aib-supplemented fermentation medium, instead of the complex microheterogeneous mixtures obtained on the normal medium.
Arising from a nonribosomal biosynthetic pathway, 2) acids, such as a-aminoisobutyric acid (Aib, U), exhibiting an N-terminal acylated residue and a C-terminal amino alcohol. Based on their chain length and chemical characteristics, they are classified into three subclasses: lipopeptaibols (7 or 11 residues and an N-terminal lipid Chain).9,10)
In the present paper we report on the sequence determination by liquid secondary-ion mass spectrometry (LSI MS) of trichorzin PAU 4 and harzianin PCU 4 ( Fig.  1) , which belong to the long-sequence and the shortsequence peptaibol subclasses, respectively.
Results and Discussion
General Characteristics HPLC analyses on a Supelcosil LC-18 column of the total acidic hydrolyzates, after derivatization of the given amino acids as phenylthiocarbamyl amino acids, led to the amino acid composition.11) The results indicated harzianin PCU 4 to contain Aib (5), Asx (1), Ilc (1), Leu (2), Pro (3) and Ser (1) and PAU 4 to be composed of Aib (8) , Ala (1), Glx (2), Gly (1), Leu (2), Pro (1), Ser (1) bn type ion series at lower masses. The first one, originating from the N+ acylium ion, describes the N-terminal sequence, whilst the second one, initiated by the (HC, H)+ ammonium ion, defines the C-terminal sequence. The more the peptides contain Aib-Pro motives, the more complex the spectra are.8)
The LSI mass spectrum of PAU 4 showed the (M+H)+, (M+Na)+ and (M+K)+ molecular ion species at m/z 1806, 1828 and 1844 respectively, from which a molecular weight of 1805 Da was deduced, leading to the molecular formula C85H139N21O22 (Fig. 2-A) . Moreover, the spectrum exhibited intense N+ and (HC, H)+ complementary ions at m/z 1108 and 699 respectively. As described above, subsequent fragmentations of these ions ( Fig. 2-B) allowed the whole sequence to be specified, taking into account the amino acid composition previously determined. Similarly, the LSI mass spectrum of PCU 4 exhibited (M+H)+, (M+Na)+ and (M+K)+ ions at m/z 1402, 1424 and 1440 respectively, indicating a molecular weight of 1401 Da and the molecular formula C67H115N15O17 (Fig. 3-A) . Furthermore, three intense ions at m/z 1202, 822 and 440, suggested the formation of three bn type N-terminal acylium ions, noted N1+, N2+ and N3+ which indicated the cleavage of three Aib-Pro amide bonds. The N1+ and N2+ ions were accompanied by their complementary C-terminal ions (HC1, H)+ and (HC2, H)+ at m/z 201 and m/z 581, respectively. These ions underwent subsequent fragmentations (Fig. 3-B) , allowing the whole sequence to be specified. Unlike LSI mass spectra realized in standard condi- (Fig. 4-A) and PCU 4 ( Fig. 5-A) exhibited (M+Li)+ adduct ions at m/z 1812 and 1408 respectively, confirming their molecular weights and molecular formulae. The presence of the complete series of (an+Li-H)+ iminium ions afforded the sequences (Fig.  4-B, 5-B) . The sequence of PAU 4 which does not contain isomeric residues was unambiguously specified, whereas the relative position of one Ile and two Leu at positions 3, 7 and 11 in the sequence of PCU 4 remained undetermined. Concerning PCU 4, a 42-Da difference was observed for the ion couples (a3+Li-H)+/(d3+Li-H)+ and (a11+Li-H)+/(d11+Li-H)+ and a 28-Da difference for the (a7,+Li-H)+/(d7+Li-H)+ couple, assigning leucines at positions 3 and 11, and isoleucine at position 7 ( Fig. 5-A) . In the case of PAU 4, 42-Da differences were observed for the (a11+Li-H)+/(d11+ Li-H)+ and (a14+Li-H)/(d14+Li-H)+ couples (Fig. 4-A) , confirming the presence of leucines at positions 11 and 14 and the absence of isoleucine in the sequence.
Materials and Methods

Amino Acid Analysis
The peptides were hydrolyzed in standard conditions composition was obtained by analysis of the phenylthiocarbamyl derivatives (PTC), as previously described.11)
They were separated on a LKB-Pharmacia HPLC sys- 
